Abstract. The paper describes a 100kW power generation system installed at Port Blair, Andaman and Nicobar Islands, under a project sponsored by the Department of Non-Conventional Energy Sources, Government of India. The system consists of a wood gasifier utilising the waste wood from a saw mill and a diesel engine genset. The performance of the total system and its elements are presented along with economics of operation. To bring out the economics of using such renewable energy devices for power generation, some realistic situations are considered for which the effective cost of power and the pay-back period for the investment are evaluated. The economics is compared with that of a similar system of 3.7 kW capacity.
Introduction
Wood gasifier-based power generation could be considered a technology based on a renewable resource when it is used with captive biomass production. The method results in saving of diesel oil to the extent of 60 to 80~ of the normal consumption of diesel-based generation, by substitution of the fossil fuel with the gas generated from biomass, and hence, such power generation is being encouraged in several countries over the last two decades.
Much of the work on large capacity gasifiers was carried out during the Second World War (see SER! 1979) using charcoal rather than wood. Though wood gasifiers have been built in later years (Walawender et al 1985, pp. 911-22) , they were basically designed for thermal application and very little is known about their performance. There is a mention of some wood gasifiers in use in Indonesia (Kardona 1988), but their performance has not been reported. In recent times, Imbert gasifier systems of capacities varying from 50-500kW (Zerbin 1984) have been installed in different countries. It has been reported that two gasifier engine systems of 60 and 125 kW have run together for approximately 12,000 hours in Guyana and further plans are ahead for a total capacity of 4.8 MW to be located in a saw mill. The investment costs of Imbert power plants are said to be DM 3000-4000 (US $900-1100) per kW of power output (Zerbin 1984) .
For a technology to be commercially viable, its financial benefits should be meaningful, irrespective of whether saving in fossil fuel occurs or not. This is because saving Jain (1987) for gasifiers of various capacities. However, such studies conducted at one point in time are not necessarily valid much later except in terms of principles because costs of various components would change with time. It is in this perspective that two cases where gasifiers have been installed are considered in this study. The current situation is more favourable for renewable energy systems because of the increasing cost of petroleum fuels and because other cheaper sources of energy are not in sight.
This paper deals with the development of a gasifier system to deliver power for a utility taking into consideration the favourable and not-so-favourable features of the site. In the process, an attempt is made to demonstrate successfully that a renewable energy device can compete economically and reliably with other modes of power generation by examining the economics of the 100 and the 3-7 kW gasifier systems.
Beginning with a description of the system and its performance, the component costs and the economic calculations are presented. Conclusions regarding the cost of installation, cost of power generation and the pay-back period are drawn. The corresponding results for the 3'7 kW system are also presented towards the end.
The system elements
The choice of the various components was dictated by the specifc site conditions and requirements stated below.
• The Andaman and Nicobar (A & N) electricity board requires about 60-70 kW of power round the clock for the utilities of the Chattam power house.
• Waste wood is available in plenty as the Chattam saw mill is located next door.
The pieces are 100-150mm cubes or slightly oblong pieces.
• The power house is located on the sea shore and hence sea water is available for cooling.
• The use of unskilled, semi-skilled and skilled labour as well as of supervisory personnel is to be minimised.
The foregoing factors imply the following features in the system design.
• The capacity of the system should be about 100 kWe.
• A facility to prepare wood chips of 40-60 mm size from the sidelings of 100-150 mm, i.e. each of the pieces should be split into 8-12 chips.
• Advantage may be taken of the availability of sea water to design a simple cooling system. • A conveyor to feed wood chips to the hopper, with provision for automation.
• A control system with data acquiring, logging and interactive monitoring capabilities for supervising the operations of the gasifier and engine-genset.
• Sensors for diesel flow rate, voltage, current, frequency and positions of motorised valves for regulation and monitoring the performance of the system.
We shall now examine the various elements in some detail.
The reactor
The reactor design for the 100 kWe throatless gasifier is based on the same principles as that of the 5 kW gasifier developed by the present authors (Dasappa et al 1989) .
